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From 80 to 90 per cent, of the silver may in this way be extracted with the copper, especially if the ore is given a chloridizing roast. If the ore contains considerable silver, it is desirable to leach with a fairly concentrated solution of base metal chlorides.
The solubility of chlorine in water is quite limited. By the indirect method of combining the chlorine with sulphur dioxide and water to form acid, any desirable strength of acid solution may be obtained for the copper, and a chlorine solution of sufficient strength for the gold.
The cupric chloride solution issuing from the leaching vats is saturated with sulphur dioxide obtained from roasting sulphide ore. This converts the cupric chloride into the cuprous chloride, thus:
(7) 2CuCl2 + S02 4- 2H20 = 2CuCl + 2HC1 + H2SO 4.
The object of this is: First, the electric current deposits twice as much copper, theoretically, per ampere, from a cuprous as from a cupric solution, and with an expenditure of only 65 per cent, of the energy per unit of copper. Second, the sulphur dioxide, combining with cupric chloride and water, produces large quantities of acid. A molecule of acid is in this way regenerated for every molecule of copper reduced from the cupric to the cuprous condition. For every pound of copper reduced from the cupric to the cuprous chloride, 1.4 Ib. of acid is regenerated. Third, the excess of sulphur dioxide combines with the chlorine liberated during the electrolysis of the cuprous chloride to precipitate the copper, thereby again regenerating 1.4 Ib. of acid for every pound of copper reduced from the cuprous chloride to metallic copper. The reactions are:
(8)   2CuCl + Electric current = 2Cu + 2C1.
(9)   2Cl + SOa + 2HaO = 2HCl + H2S04 + 74,400 calories.
Fourth, the above reactions give rise to an electromotive force working with the current, thereby greatly reducing the necessary voltage in the deposition of the copper. Fifth, it dispenses with the necessity of diaphragms in the clectrolyzers. Sixth, it is possible by this method to extract other valuable metals from the ore with the copper, and with the same solution. This is not possible when working on a sulphate basis. Seventh, insoluble anodes, precipitating metals from chloride solutions have proved vastly more durable than when precipitating from sulphate solutions. Graphitized carbon electrodes have for many years been successful both in the United States and Europe for the electrolytic decomposition of the various metal chlorides, while the production of a suitable insoluble anode for the decomposition of sulphates may still be regarded as one of the unsolved problems of electrochemistry.
It is evident that in depositing one pound of copper, 2.8 Ib. of acid is regenerated at the expense of sulphur dioxide and water.   This 3 and electrolyte 4, which
